Activation of group I metabotropic glutamate receptors elicits pH changes in cultured rat cortical glia and neurons.
Activation of metabotropic glutamate receptors is known to elicit a rise in intracellular Ca2+ and the present study was undertaken to see whether they also modulate the intracellular pH (pHi) of neurons and glia. Measurements of the pHi of neurons and astrocytes were made with the ratiometric fluorescent dye 2',7'-biscarboxyethyl-5,6-carboxyfluorescein. In the absence of bicarbonate, stimulation with the specific metabotropic glutamate receptor agonist 1S,3R-1-aminocyclopentane-1,3-dicarboxylic acid caused a fall in pHi in both astrocytes and neurons. In the presence of bicarbonate, stimulation with 25 microM 1S,3R-1-aminocyclopentane-1,3-dicarboxylic acid elicited a rise in pHi in the astrocytes, while the neurons responded with a small acidification. The astrocytic alkalinization could also be elicited by the specific group I metabotropic glutamate receptor agonist (S)-3-hydroxyphenylglycine but not by the group II agonist (2S,1'S,2'S)-(2-carboxycyclopropyl)glycine or by the group III agonist L(+)-2-amino-4-phosphonobutyric acid. The alkalinization of glial cells could be reduced by preloading the cells with BAPTA, but not by removal of extracellular Ca2+. Depolarization of the astrocytes with potassium elicited a small alkalinization, but stimulation with 100 microM 1S,3R-1-aminocyclopentane-1,3-dicarboxylic acid in high potassium medium elicited a further alkalinization. It is concluded that activation of group I metabotropic glutamate receptors leads to an alkalinization of astrocytes by a process that involves an elevation of intracellular Ca2+. The pHi changes that follow activation of the metabotropic glutamate receptors may play a role in initiation of glial proliferation following cerebral injury.